Cardioventilatory effects of acclimatization to aquatic hypoxia in channel catfish.
The mechanisms responsible for altering cardioventilatory control in vertebrates in response to chronic hypoxia are not well understood but appear to be mediated through the oxygen-sensitive chemoreceptor pathway. Little is known about the effects of chronic hypoxia on cardioventilatory control in vertebrates other than mammals. The purpose of this study was to determine how cardioventilatory control and the pattern of response is altered in channel catfish (Ictalurus punctatus) by 1 week of moderate hypoxia. Fish were acclimatized for 7 days in either normoxia (P(O(2)) approximately 150 Torr) or hypoxia (P(O(2)) approximately 75 Torr). After acclimatization, cardioventilatory, blood-gas and acid/base variables were measured during normoxia (P(O(2)) 148+/-1 Torr) then at two levels of acute (5 min) hypoxia, (P(O(2)) 72.6+/-1 and 50.4+/-0.4 Torr). Ventilation was significantly greater in hypoxic acclimatized fish as was the ventilatory sensitivity to hypoxia (Delta ventilation/Delta P(O(2))). The increase in ventilation and hypoxic sensitivity was due to increases in opercular pressure amplitude, gill ventilation frequency did not change. Heart rate was greater in hypoxic acclimatized fish but decreased in both acclimatization groups in response to acute hypoxia. Heart rate sensitivity to hypoxia (Delta heart rate/Delta P(O(2))) was not affected by hypoxic acclimatization. The ventilatory effects of hypoxic acclimatization can be explained by increased sensitivity to oxygen but the effects on heart rate cannot.